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1 CLAIMS 



2 We Oslaiiti: 

^^^^^ . irid^^€i^^^or digitally processing transform data 

4 represervN^g a phenomenon, the method comprising: 

5 perforrtting ar\inverse transform of said transform data 

6 to t^he rea\ domain forming high-precision numbers 

7 and \. \ 

8 manipulating S;aid hiVh-precision numbers to produce an 

9 effect. \^ ^ 

10 2, A method as recited in claim 1, further comprising 

\ 

11 converting said hignVprecision numbers to integers and 

12 clipping the integers%to an allowed range forming 

13 converted data. ^^^^^^^^ 

14 3. A method as recited in claims 1, wherein the phenomenon i 

15 an image. \ 

16 4. A method as recited in claim l,\vherein said effect is 

17 the chroma-key merging of two data sets. 

\ 

18 5. A method as recited in claim 1, wherein said effect is 

\ 

19 the color correction of image data\ 

20 6. A method as recited in claim 3, wherem said effect is a 

21 90 degree rotation of the image. \ 

22 7. A method as recited in claim 1, wherein 

23 high-precision numbers are floating poimt numbers. 
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A ihethod as recited in claim 1, wherein said 

hiqii-precision numbers are fixed precision numbers 
including a fractional part. 

9. A method ffs recited in claim 1, wherein the step of 

perf orming^employs an inverse discrete cosine 
transform. 

10. A method as recited in claim 1, wherein the step of 

\ 

performing employs an inverse discrete wavelet 
transform, 

11* A method as recited %i claim 1, wherein the step of 
performing employs an\inverse discrete Fourier 
transform, 

12. A method for digitalYy processing transform data in the 
real domain representing A phenomenon, the method 
comprising: 

performing an inverse l^ansf^rm of said transform data 
to the real domairK^orrrdi^g high-precision numbers; 



and 

performing a forw^ 
numbers . 



13 



A method as recited in claim 
said forward transform is d 
transform. 




high-precision 



erein the inverse to 
rent from said inverse 



14. A method as recited in claim 13, wiereir^ said forward 
transform is a forward discrete cosine transform and 



said inverse transform is an inverf 
transform. 



discrete wavelet 
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1 15. Ajnethod as recited in claim 1, further comprising 

2 incrementing an inverse quantization of transform-coded 

3 data\forming the transform data. 

4 16. A methoa\as recited in claim 15, further comprising 

5 convertiri^ said high-precision numbers to integers and 

6 clipping tnte integers to an allowed range forming 

7 converted dat^ 

8 17. A method as reci\ed in claim 15, further comprising 

9 entropy decoding \oded data to form the transform-coded 

10 data 

11 18. A method as recited i\ claim 17, wherein said coded data 

12 are coded image data- 

13 19. A method as recited in cl^im 17, wherein said coded data 

14 are coded video data, 

15 20. A method as recited in claim\l8, wherein said coded 

16 image data are in a JPEG stiM image international 

17 standard format. \ 

18 21. A method as recited in claim 19, Vherein said coded 

19 video data are in a MPEG motion video international 

20 standard format, 

21 22. A method as recited in claim 15, whei^ein the step of 

22 performing employs an inverse discreue cosine 

23 transform. 

24 23. A method as recited in claim 15, whereinXthe step of 

25 performing employs an inverse discrete wavelet 

26 transform. 
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24. method as recited in claim 15, wherein the step of 



performing employs an inverse discrete Fourier 
transform. 

\ 

25. A methq^ as recited in claim 15, wherein said 

high-prf cision numbers are fixed precision numbers that 

\ \ 
include a fractional part. 

26, A method as\recited in fclaim 12, further comprising 

manipulating^^ said high-jprecision numbers to produce an 
effect . 



27. A method for digitally pr, 
representing a ph, 



performing an in 
transform-toe 



:a fc 



transform-coded data 
the 4^thod comprising: 

1 of 

transform data; 



performing an inverse transform of sa 
to the real domain\pormin^ hie 



Id" transform data 
recision numbers; 



performing a forward tran'sJ 
n\imbers forming forward 



tra] 



said high-precision 
is formed data; and 



performing a quantization of \said \forward transformed 
data forming quantized data. 

28. A method as recited in claim 27,\furtYier comprising: 

entropy decoding coded data forming transform-coded 
data employing entropy decide; \and 

entropy encoding the quantized data\ employing entropy 
encode forming encoded data, 

29. A method as recited in claim 27, furtller comprising 

manipulating said high-precision numbers t\ produce an 
effect . 



49 



Docket N' 



Y0998-331 



1 

2 
3 

4 

5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 

17 

18 
19 

20 
21 

22 
23 

24 
25 
26 



3,0^. A method as recited\in claim 27, further comprising 

sonverting said hign-precision numbers to integers and 
clipping to an allowed range forming converted data. 




32, 



34 




31. A method a's recited in claim 29, further comprising 
alternating^manipulating steps with the steps of 



performing a farward transform, performing a 



quantization, entKppy 
performing an inver 
inverse transfornr a deXited n 



X 



entropy decoding, 
qi^antizatrpn, and performing an 

times . 



wherein 



A method as recited in clajiiti/ 
are compressed data, and 
implements a compresslon/ddcortlgression 



step of a; 



33. A system employing the method recisted /n 
wherein each step of alVerna 
decompresses coded data to 



said coded data 
ternating 
:ycle . 

claim 31, 



:ing 



eniE 



_ompresses and 
aiNediting operation. 



A method as recited in claim 28V wherein\said coded data 
are coded audio data. 



35. A method as recited in claim 28, Wherein saids, coded data 

are coded electromagnetic environment data, 

36. A method as recited in claim 28, wherein said cocied data 

are coded video data. 

37. A method as recited in claim 28, wheVein said coded Mata 

is encoded in the JPEG standard format, 

38. A system for digitally processing fir^t level 

transform-coded data in the real domain representing a 
phenomenon, the system comprising: 
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a first inverse cj(uantizer to generate transform data 
from said transform-coded data; 

a first inverse transformer to produce an inverse 
transform of said transform data to the real 
domain forming nigh-precision numbers; 

a first forward transrprmer for forward transforming 
said high-precisiofi numbers forming forward 
transformed daj 

a first quantizer for qua\it: 
transfc>oaed data to 



said 
quantized 



:ward 
ita. 



recited in cldi-m 38, wherein 1/he forward 

,ent transform type than a 
by the j/nverse 



39. A system a 

transformer employs\a diffe 
first transform typeX^mploye 
transformer 



wherein said forward 



40. A system as recited in clairn^ 

transformer produces a forward ^iscrete cosine 
transform and said inverse transformer produces an 
inverse discrete wavelet transforr 

41, A system as recited in claim 38, fuirther comprising: 

a manipulator for manipulating the n^igh-precision 
numbers to produce an effect, 

42, A system as recited in claim 38, whereAn said inverse 

quantizer and said quantizer use identical quantization 
values . 

43. A system as recited in claim 41, wherein Anly a subset 

of the quantized transform data produced qifferent 
transform-coded data. 
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44. A^^sj/stem as re 

quarrfesi^er and 
quantiza-t^^on 

45. A system as rec 



an entropy deco 
from coded 

an entropy encode 





wherein said inverse 
at least one different 

rther comprising: 
transform-coded data 

quantized data. 



^m for digitally processing transform data 



represent 



a phenomenons, the system comprising; 



10 an inverse tra^f ormer to perform an inverse transform 

11 of the tran^orm data to\ the real domain using 

12 high-precisioDv numbers; and 

13 a manipulator to manipulate the high-precision numbers 

14 to produce an effsict. 

15 47. A system as recited in claim 46, fur^^her comprising a 

16 converter to convert said high-precision numbers to 

17 integers, and a clipper to clip the infe^egers to an 

18 allowed range, 

tT" sy^tera>.^r digitally processing transformr-coded data 
representing^^ phenomenon, the system comprising: 

qu*anti 



20 

21 
22 
23 

24 
25 
26 



an inverse quantiz^er to perform an inverse qu. 



of said transfoa 
data; 



\ 



zation 



i-coded data to form trans.form 



an inverse transformer to perform an inverse transform 
of said transform data \o the real domain formang 
high-precision numbers; ^d 
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49, 



50, 



a manipulator for Wnipulating the high-precision 
numbe>:^ to prockice an effect. 




A system as re^i^d in claim 48, further comprising a 
converter to opnvert said high-precision numbers to 



integers, and 
allowed range 



clipper to clip the integers to an 



A system for digitally processing transform data in the 
real domain representing a\phenomenon, the system 
comprising: 

produce an inverse transform 



an inverse trans: 

of the tr^sform )^ata 
high-preTcision ni 



th,e re^l domain to form 
and 



a forward transformer 

high-precision ^umbe 

inVl 



forward trxansform the 



aim\ 50, y^urther comprising 



15 51. A system as recited 

16 a manipulator to manipulate' ^e high-pf^ecision numbers 

17 to produce an effect. 

18 52. A system as recited in claim 41, Wherein t\e quantized 

19 data forms an other level of traVs form-coded data and 

20 further comprising: 

21 another inverse quantizer, another \inverse transformer, 

22 another manipulator, another fo\rward transformer, 

23 and another quantizer to perf orit\ togetherj^ a 

24 similar function on the other level of 

25 transform-coded data as performed \n the f^^rst 
2 6 level transform-coded data. 
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A system as recited in claim 52, wherein the effect 
)roduced by \hg__£irst manipulator is a different type 




effect /from that produced by the other manipulator, 



A sysis^m as reel 
of the\first\i 
transformer, Mrs 
NandV 



in cla/ini 52, wherein the functions 
rse quantizer, first inverse 

'ward transformer, and first 
espective functions of said another 
other inverse transformer, another 



quantizer, _ _ 
inverse quantizer ^ 
forward trans fo,:Oaer, Wid another quantizer are each 
performed by a same mooiule. 



55. A method as recited \n claim 2, further comprising 

providing said converted data for use by an output 
device . 

56. A method as recited in clc^im 55, wherein the output 

\ 

device is a display .monitor^^ 



57. A method as recited in claim 5^5, wherein the output 

\ 

device is a raster disg^lay moni^r. 

A method as recited/inXgflairi 1, wherein the transform 
data includes inf orma\i\?iyof a spetetral analysis. 

\ 

icle of manufacture comprising a computer usable 
mediuiuHiaving computer readable program code means 
embodied therein for digitally processing transform 
data represerrbing a phenomenon, the computer readable 

program code means in said article of maii^facture 

\ \ 

comprising computed readable program code means for 

causing a computer do effect: 
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1 p^forming an inverse transform of said transform data 

2 real \domain forming high-precision numbers; 

3 \nd \ 

4 manipulating said Migh-precision numbers to produce an 

5 effect. \ 

6 60. An article ofXmanuf acture as recited in claim 59, the 

7 computer readais)le program code means in said article of 

8 manufacture furuher comprising computer readable 

9 program code meank for causing a computer to effect 

10 converting said higk-precision numbers to integers and 

11 clipping the integers\ to an allowed range forming 

12 converted data. \ 

13 61. An article of manuf actureXas recited in claim 59, 

14 wherein the phenomenon is\an image. 

15 62. A computer progVam product comprising a computer usable 

16 medium having computer readaljle program code means 

17 embodied thereiir^or digitally\processing transform 

18 data in the/feal otomain ipgpreste^\ting a phenomenon, the 

19 computer /eadable p\xW^m code/means in said computer 

20 program product\compM.sing compute^ readable program 

21 code means for caiisingva computer ta effect: 

22 -performing an invei^se^^t^ansf orm of sai^ transform data 

23 to the real domain forming high-precision numbers; 

24 and \ \ 

25 performing a forward transform of said high-precision 
2 6 numbers. \ \ 
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computer program 
wn^rein the inverse 
diffek^^t from s 



A computer^ program prod 
wherein sas^ forward traVis 
cosine trans^form and said 




recited in claim 62, 
orward transform is 
rm. 



ed in claim 62, 
s a forward discrete 
erse transform is an 
inverse discrete wavelet transform. 



ram storageVdevice readably by machine, tangibly 
embodying, a program of instructions executable by the 
machine to p^form method steps for digitally 
processing tranbsf orm-'coded data representing a 
phenomenon, said mtethodV steps comprising: 

performing an inverse^ quantization of said 

transform-coded cmta forming transform data; 



f^r 



performing an inverse tnansform of said transform data 
to the real domain \ormirfg^ high-precision numbers; 
and 
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manipulating said high-prepision n^umbers to produce an 
effect . 

66, A computer program product as recitedXin claim 65, the 

computer readable program code means i^n said computer 

\ 

program product further comprising converting said 



67 



high-precision numbers to integers and clipping the 
integers to an allowed range forming converted data. 

\ 

A program storage d^Vice^eadible by machine, tangibly 

^ \/ / / \ 
embodying a prograi\ o/^inst/uctions executable by the 



machine to perform m^ 




steps for digitalis 
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1 processing trans form-coded data representing a 

2 phenomenon, saM method steps comprising: 

3 performing an inverse quantization of the 

4 trans form-cotied data forming transform data; 

5 performing an inverse transform of said transform data 

6 to the real domain forming high-precision numbers; 

7 performing a forward transform of said high-precision 

8 numbers forming rbrward transform data; and 

9 performing a qu^iftization of ssaid forward transformed 

10 data forming quanti^^ed dat^,. 

11 68, A program forage device readable by machine as recited 

12 in claim (67, said method/^^ps further comprising 

13 manipulating said hXqh-precrsion numbe/s to produce an 

14 effect. \ \ / 

15 69. A program storage devica readable >Hy machine as recited 

16 in claim 67, said methoa steng^urther comprising 

17 converting said high-precision nmmbers to integers and 

18 clipping to an allowed range forming converted data. 

19 70. A program storage device readable by machine as recited 

20 in claim 67, said method steps further comprising: 

21 entropy decoding coded data forming tVansf orm-coded 

22 data employing entropy decode; and 

23 entropy encoding the quantized data employing lossless 

24 entropy encode forming encoded data\ 

25 71. A program storage device readable by machine as recited 

26 in claim 70, said method steps further comprising 

27 alternating said manipulating steps with said steps of 
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1 performing a forward transform, performing a 

2 quantizations entropy encoding, entropy decoding, 

3 performing an\inverse quantization, and performing an 

4 inverse transform a desired number of times. 

5 72, A program storageXdevice readable by machine as recited 

6 in claim 71, wherein said coded data are compressed 

7 data, and each sten of alternating implements a 

8 compression/decompression cycle. 

9 73. A program storage deviVe readable by machine as recited 

10 in claim 70, wherein tW-^her^^ is image data 

11 encoded in the JPJiSstandard format. 

12 74. A method for di/gitally pr(x:essing^,.fei^^ data in the 

13 real domain /representing A pjar^omenon, the method 

14 comprising: ^^A^ / 

15 performing an inverse isxansform of said/transform data 

16 to the real domain Vorming high-precision numbers; 

17 converting the high-precisd.on numbe^^ to integers which 

18 include out of range da^j,;^-^^d 

19 performing a forward transform ofXthe integers forming 

20 forward transformed data. \ 

21 75. A method as recited in claim 74, furmer comprising 

22 manipulating the integers to produce nn effect. 

23 76. A method as recited in claim 74, further comprising: 

24 performing an inverse quantization of tmnsf orm-coded 

25 data to form the transform data; andy 

26 performing a quantization of said forward transformed 

27 data forming quantized data. \ 
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1 77. A method as recited in claim 74, further comprising 

2 clipping the integers to an allowed range forming 

3 converted data, \ 

4 78. A method as reciteov in claim 76, further comprising 

5 alternating manipumting steps with the steps of 

6 performing a forwarA transform, performing a 

7 quantization, performing an inverse quantization, and 

8 performing an inverse \ trans f a desired number of 

9 times. ^'-^^^ \ A 

10 79. A program stooge device Vea^aKTe bY"^lttax:hine, tangibly 

11 embodying /a program of i^tmictions executable by the 

12 machine ^o perform method yi^teps for digitally 

13 processing transform \isrfa in the real aomain 

14 representing a phenomenon, said methcra steps 

15 comprising: \ \ y 

16 performing an inverse trans fpirm^ of said transform data 

17 to the real domainr^'lormingXhigh-precision numbers; 

18 converting the high-precision numbers to integers which 

19 include out of range data; aAd 

20 performing a forward transform of tne integers forming 

21 forward transformed data. \ 

22 80. A program storage device readable by machine, as recited 

23 in claim 79, further comprising manipulating the 

24 integers to produce an effect. \ 

25 81. A program storage device readable by macha\ne, as recited 

26 in claim 79, further comprising performina an inverse 

27 quantization of transform-coded data to foraa the 

28 transform data. \ 
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1 82. A program storage deVicereadable by machine^ as recited 

2 in claim 79, furp^r^X comprising performing a 

3 quantization said Vorwardytransformed data forming 

4 quantized data. V\ / 

5 83. A program storage dev^ceVreadable by machine, as recited 

6 in claim 79, further^omprising clipping the integers 

7 to an allowed range forming converted data. 

8 84. A method as recited in claim 17, wherein said coded data 

9 are coded audio data. 

10 
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